A Gram-staining-negative, rod-shaped bacterium, strain HMD2169 T , was isolated from a mesotrophic artificial lake in Korea. Strain HMD2169
The genus Chitinimonas, belonging to the family Burkholderiaceae, order Burkholderiales, was proposed by Chang et al. (2004) to include strains that were Gram-staining-negative and had chitinolytic activity. At the time of writing, the genus Chitinimonas consisted of two species (http://www.bacterio. net/): Chitinimonas taiwanensis isolated from surface water of a fresh water pond for shrimp (Chang et al., 2004) and Chitinimonas koreensis isolated from a greenhouse soil (Kim et al., 2006) .
In the course of a study on the microbial diversity of a mesotrophic artificial lake in Yongin, Republic of Korea, a green colony was isolated using the standard dilution plating technique on R2A agar (Difco) at 30 u C. The isolate was incubated on R2A agar at 30 u C and the culture was suspended in water containing 20 % glycerol (w/v) for storage at 280 u C.
The complete sequence of the 16S rRNA gene was obtained for strain HMD2169 T , as described by Cho & Giovannoni (2003) . Identification of phylogenetic neighbours and calculation of pairwise 16S rRNA gene sequence similarity were performed by using the EzTaxon-e server (http:// eztaxon-e.ezbiocloud.net/; Kim et al., 2012) . Phylogenetic and molecular evolutionary analyses were conducted by using MEGA version 5 (Tamura et al., 2011) . Phylogenetic trees were inferred using the maximum-likelihood (Felsenstein, 1981) , maximum-parsimony (Fitch, 1971 ) and neighbourjoining algorithms (Saitou & Nei, 1987) . The robustness of the topologies for the maximum-likelihood and neighbour-joining trees was evaluated by means of bootstrap analysis (Felsenstein, 1985) based on 1000 resamplings of the sequences. Neighbourjoining phylogenetic trees reconstructed in this study ( Fig. 1 ) indicated that strain HMD2169 T belonged to the genus Chitinimonas. Strain HMD2169
T formed a coherent clade with Chitinimonas taiwanensis (95.8 % sequence similarity) and Chitinimonas koreensis (94.6 % sequence similarity) within the phylogenetically well-resolved Chitinimonas clade. This phylogenetic inference, coupled with 16S rRNA gene sequence similarities of ,97 % (Wayne et al., 1987) between strain HMD2169
T and the other species of the genus Chitinimonas, indicated that the strain should be assigned to the genus Chitinimonas as a representative of a novel species.
Cell morphology was examined by light microscopy and transmission electron microscopy (JEM-1010; JEOL). Gliding motility was assessed by the hanging drop method according to the protocol of Bernardet et al. (2005) . Gram staining was determined using the bioMérieux Gram stain kit according to the manufacturer's instructions. Anaerobic growth was tested on R2A agar at 30 u C by using a GasPak EZ Anaerobic Container System (BD) according to the manufacturer's instructions. The presence of poly-bhydroxybutyrate (PHB) granules was assessed by Nile blue A staining (Ostle & Holt, 1982) . Cellular pigments were extracted with acetone/methanol (1 : 1, v/v) and their absorption spectra were determined using a scanning UV/ visible spectrophotometer (UV 6101A; Shimadzu). The presence of flexirubin-type pigments was investigated by using the bathochromatic shift test with 20 % KOH solution (Bernardet et al., 2005; Fautz & Reichenbach, 1980) . Catalase and oxidase tests were performed according to standard methods (MacFaddin, 1980) . The temperature range and optimum for growth were assessed on R2A at 4 u C, 10-30 u C (at 5 u C intervals), 37 u C and 42 u C for 48 h. The pH range for growth was determined in R2A broth at 30 u C. The medium was adjusted to pH 4.0-11.0 (at intervals of 1.0 pH unit) using 0.1 mM sodium acetate buffer (pH 5.0-7.0), 0.1 mM phosphate buffer (pH 7.0-8.0) and 0.1 mM sodium carbonate buffer (pH 9.0-11.0). Growth in the presence of 0 %, 0.5 % and 1.0-5.0 % (at intervals of 1.0 %) NaCl (w/v) was also tested in R2A broth. Hydrolysis of casein [3 % skimmed milk (Difco), w/v], CMcellulose (1.0 %, w/v; Sigma), dextrin (1.0 %, w/v) and starch (1.0 %, w/v) were tested using R2A agar as the basal medium. DNase test agar (Difco) was used to test production of DNase. Growth was assessed on blood (Difco), marine (MA; Difco), nutrient (NA; Difco), MacConkey (Difco) and trypticase soy (TSA; Difco) agars. Chitin (3.0 %, w/v) was used to test for growth and chitinolytic activity. Other biochemical tests and carbon source oxidation tests were performed using API 20NE, API ZYM strips (bioMérieux) and GN2 MicroPlates (Biolog) according to the manufacturers' instructions, except that inoculation suspensions were prepared from bacteria grown in R2A at 30 u C for 2 days. Antibiotic sensitivity tests performed with antibiotic discs (Liofilchem) containing ampicillin (10 mg), chloramphenicol (30 mg), erythromycin (15 mg), gentamicin (10 mg), kanamycin (30 mg), penicillin G (10 IU), rifampicin (30 mg), streptomycin (10 mg), tetracycline (30 mg) or vancomycin (30 mg) on R2A at 30 u C. The DNA G+C content was determined by thermal denaturation fluorimetric method (Gonzalez & Saiz-Jimenez, 2002) . Fluorescent DNA melting curves were generated in at least triplicate. The DNA G+C content for the isolated strain was calculated using a linear regression analysis of melting temperature (T m ) against calibration references. For fatty acid methyl ester analysis, strain HMD2169
T and the two reference strains representing the other species of the genus Chitinimonas with validly published names (Chitinimonas taiwanensis KACC 11408 T and Chitinimonas koreensis KACC 11467 T ) were grown on R2A at 30 u C for 2 days at which point they reached the midexponential growth phase and fatty acids were saponified, methylated and extracted using the standard MIDI protocol (Sherlock Microbial Identification System, version 6.1). Fatty acids were analysed by GC (model 7890; Hewlett Packard) and identified using the RTSBA6 database of the Microbial Identification System (Sasser, 1990) . Polar lipids were separated by two-dimensional TLC (plates coated with silica gel, 10610 cm; Merck) using chloroform/methanol/water (65 : 25 : 3.8, by vol.) in the first direction, followed by chloroform/acetic acid/methanol/water (40 : 7.5 : 6 : 1.8, by vol.) in the second direction. Plates were sprayed with molybdophosphoric acid (Merck), ninhydrin (Merck), molybdenum blue reagent (Sigma), a-naphthol and Dragendorff reagent (Merck) for detection of different polar lipids (Minnikin et al., 1984) .
Morphological, cultural, physiological and biochemical characteristics of strain HMD2169
T and other members of the genus Chitinimonas are listed in Table 1 . The chitinolytic features of HMD2169
T were typical of members of the genus Chitinimonas. However, several characteristics of HMD2169 T clearly differentiated this strain from the type strains of other species of the genus Chitinimonas, such as being non-motile by means of flagella, nitrate reducing and glucose fermenting. The predominant quinone of strain HMD2169
T was ubiquinone (UQ)-8. The fatty acid profile of strain HMD2169
T comprised summed feature 3 (comprising C 16 : 1 v7c and/or C 16 : 1 v6c; 43.7 %), C 16 : 0 (26.4 %) and summed feature 8 (comprising C 18 : 1 v7c and/or C 18 : 1 v6c; 9.8 %). This fatty acid profile was similar to the major lipid profiles (summed feature 3 and C 16 : 0 ) of other species of the genus Chitinimonas ( Table 2 ). The major polar lipids were phosphatidylethanolamine, diphosphatidylglycerol, two unidentified aminolipids and two unidentified lipids. (Fig. S1 , available with the online Supplementary Material). The DNA G+C content of strain HMD2169
T was 59.8 mol%. Phenotypic data confirm the phylogenetic affiliation of strain HMD2169 T to the genus Chitinimonas. Therefore, strain HMD2169 T should be classified as a member of the genus Chitinimonas and a representative of a novel species, for which the name Chitinimonas viridis sp. nov. is proposed.
Description of Chitinimonas viridis sp. nov.
Chitinimonas viridis (vi9ri.dis L. fem. adj. viridis green, greenish, referring to the green-coloured cells).
Cells are Gram-stain-negative, not motile by means of flagella, aerobic rods, 0.4-0.6 mm in diameter and 2.0-3.0 mm in length (Fig. S2 ) on R2A and motile by gliding. Colonies on R2A are green pigmented, convex, mucoid, round and approximately 1-2 mm in diameter after 2 days at 30 u C. PHB granules are not stored as reserve material. Good growth occurs on blood and R2A agar. Dextrin, chitin and starch are hydrolysed during growth. DNA and skimmed milk are not hydrolysed. MacConkey, nutrient, marine and TSA agars are not utilized for growth. Flexirubin-type pigments are not produced. Growth occurs in the presence of 0-3.0 % (w/v) NaCl (optimum; 0.5 %), at pH 5-10 (optimum; pH 6) and at 20-37 uC (optimum; 30 uC). Oxidase and catalase activities are present. Nitrate reduction, glucose fermentation, aesculin hydrolysis and gelatinase activity are present. Indole production, arginine dihydrolase and urease activities are absent. In the API ZYM gallery, alkaline phosphatase, esterase lipase (C8), leucine arylamidase, valine arylamidase, trypsin and acid phosphatase activities are present, but esterase (C4), lipase (C14), cystine arylamidase, a-chymotrypsin, naphthol-AS-BI-phosphohydrolase, a-galactosidase, b-galactosidase, b-glucuronidase, a-glucosidase, b-glucosidase, N-acetylb-glucosaminidase, a-mannosidase and a-fucosidase activities are absent. None of the compounds on GN2 MicroPlates are utilized as sole carbon sources. The major polar lipids are phosphatidylethanolamine, diphosphatidylglycerol, two unidentified aminolipids and two unidentified lipids. Sensitive to gentamicin (10 mg), rifampicin (30 mg), tetracycline (30 mg), streptomycin (10 mg), vancomycin (30 mg) and kanamycin (30 mg) but resistant to ampicillin (10 mg), chloramphenicol (30 mg), erythromycin (15 mg) and penicillin G (10 IU). The predominant quinone is ubiquinone (UQ)-8. The major fatty acids are summed feature 3 (comprising C 16 : 1 v7c and/or C 16 : 1 v6c), C 16 : 0 and summed feature 8 (comprising C 18 : 1 v7c and/or C 18 : 1 v6c). The complete fatty acid contents are given in Table 2 .
The type strain, HMD2169 T (5KCTC 22839 T 5CECT 7703 T ), was isolated from mesotrophic freshwater lake in Wangsan, Yongin, Gyeonggi, Republic of Korea. The DNA G+C content of the type strain is 59.8 mol%. 
